Abstract. In the paper we present the method of calculating the determinant of the block matrix which characterizes internal heat conduction in the 3D case. The Finite Difference Method can be used.
Introduction
The determinants of the block matrices are applicable among others in problems of heat transfer. For example, the Finite Differences Method (FDM) for the Fourier equation (in the case of the internal nodes) leads to the seven-band internal equations in each time step and then the matrix of the system equations is a fiveband block matrix.
Solution of the problem
The heat conduction equation for 3D problem is as follows ( ) 
where λ is a thermal conductivity, c is a specific heat, ρ is a mass density and T, x, y, z, t denote the temperature, geometrical co-ordinates and time.
Assuming the following difference quotients we obtain the differential approximation of the second derivatives appearing in the equation (1) [1] ( ) 2 1, , ,
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in each time step l. For example, we present the first three equations of the system for 1
So, the first equation of the system takes the form 
the second equation of the system is as follows 
and the third equation of the system is present below 
where
The matrix A 3 can be written in the following block form 
and continue
The matrix from the formula (11) can be transformed in this way
The determinant of the matrix A 3 is calculated using the formulas presented in [2] [3] [4] ( ) '  '  '  3  2  2  2  2  2   2  2  2  2  2   det  det  det  2  det  2   det  det  2 
